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Summary 
The strategy to control the noxious hyacinth requires 
reliable data base on the magnitude of the weed problem. This 
report which presents up to date (1997) information on 
distribution, coverage and movement of the weed in Uganda is 
intended to provide this basis as to other inputs for 
control planning. The report is the in a series being 
prepared by FIRI from resul ts the "Water hyacinth. research 
project" whose major goal is to supply information needed to 
define and focus the scope of the control process for water 
hyacinth in view of the fact that the weed is to remain a 
permanent feature of the aquatic landscape of Uganda. 
Water hyacinth is firmly established in lakes Victoria, Kyoga 
Albert and along the River Nile, distributed in two distinct 
forms namely as stationary .fringes the shoreline and as 
mobile mats and large "fields" usually found in sheltered bays. 
Lake Victoria 
In Lake Victoria, stationary water hyacinth stabilised at an 
average fringe width of 10-15m (much wider in some bays) since 
1995, extending about 80% of shoreline length (major islands 
included). The area of the stationary fringe remained about 
2,200 ha since 1995. Stationary water hyacinth was, however, 
invaded by native water plahts particularly hippograss, which 
had displaced the weed from 40 to 60% of the shoreline fringe by 
April 1997, reducing the estimated area of clean stands of the 
water weed to about 1,100 ha. 
The ecological and socio-economic, impacts of fringing water 
hyacinth as well as the implications of the natural displacement 
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of the water weed by native vegetation are the subject of 
research by scientists at FIRI, to be reported separately. 
Murchison Bay near Kampala was determined to be the major 
ini tial source of, most of the mobile water hyacinth in Lake 
Victoria - Uganda. The water weed which multiplies profusely in 
the bay, was systematically translocated about the lake by 
strong seasonal storms during the second half of every year; and 
while in transit, water hyacinth created crisis conditions at 
Entebbe Peninsular, Kalangala District, Owen Falls Dam and at 
other impact sites. Water hyacinth sheltered in Murchison, 
Waiya, Thruston and Hannington bays during most the first 
half of every year but was partially or wholly evacuated by the 
same gusts of wind which propelled the weed from Murchison Bay. 
Mobile water hyacinth on Lake Victoria was estimated at about 
1110 and 1670 ha in 1994 and 1997, respectively. This component 
of the weed was found to be responsible for the most significant 
socio-economic problems caused by the water weed. Elaboration 
of these impacts will be made in a separate report. 
Large quanti ties of mobile water hyacinth from River Kagera 
floated continuously into Lake Victoria. However, investigations 
lasting one year (1996) confirmed that most of that incoming 
weed was fragmented by the strong waves characteristic of the 
waters adjacent to the mouth of the river. Part of the weed 
debris was washed ashore while the rest floated about the waves 
and subsequently died and sank. Data collected at the mouth of 
River Kagera over a period of 12 months by Aquatics Unlimited, a 
private company contracted to supply technical guidance to MAAIF 
on issues of water hyacinth management, averaged a daily weed 
influx into Lake Victoria of 0.8 ha. 
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Establishment of stationary fringes of water hyacinth in Lake 
Kyoga stabilised in 1994 when the fringe covered about 60% of 
shoreline "length (floating islands measured 5 to La m 
wide on the average and had an area of about 570 ha. However, 
by 1997 about 90% of the weed cover in the fringe had been 
displaced by species of native vegetation dominated by 
hippograss. 
Mobile water hyacinth was not a major problem on Lake Kyoga by 
1995 probably because translocation down River Nile constantly 
reduced it and also because of the stabil.ising effect of 
encroachment by native vegetation on fringing weed which 
previously contributed mobile mats. The vigour of mobile water 
hyacinth was also -reduced by the biological 
control weevils introduced on the lake in 1993. By 1997 
mobile weed on the lake was considerably dwarfed. 
River Nile and Lake 
The areal cover of the stationary fringe of water hyacinth 5 m 
wide along River Nile appeared to have stabilised at about 500 
ha by 1994. The degree of encroachment on the fringing weed by 
native vegetation was not determined but the process' was active 
along the river as well. Undetermined quantity of the mobile 
weed detached from the shoreline strip was transported down the 
Nile first into Lake Kyoga and then into Lake Albert and beyond. 
The Karuma and Murchison Falls crushed to pieces mobile water 
hyacinth floating down the Nile. Hence, mainly fragments of the 
weed from upstream entered Lake Albert where the viable portions 
sprouted profusely in the shel environments of the Nile­
Albert delta and the northern tip of Lake Albert. This 
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aggravated weed infestation in the area and probably along the 
Albert Nile. 
Conclusions 
The distribution of stationary shoreline fringes of water 
hyacinth in Uganda waters appeared to have virtually stabilized 
by 1995 with no new areas being recruited although the dynamic 
process of weed deposition and removal along some shores was 
still evident. 
A natural succession involving native water vegetation dominated 
by hippograss was rapidly replacing fringing hyacinth. The 
succession could be viewed as a significantly successful short 
term process in the natural (biological) control of the foreign 
water weed. However, since hippograss is not ecologically 
sui ted to occupy the zone of the lake where it was replacing 
water hyacinth, the native water plant will eventually 
disappear, most probably following a significant rise in lake 
level. If not sufficiently under control yeti water hyacinth 
will likely move in to start the cycle again. 
Mobile water hyacinth should be the primary target for control 
strategy formulation because it the more important source of 
costly socio-economic constraints particularly on Lake Victoria. 
The rate of expansion of mobile hyacinth appeared to be 
stabilizing too, under the control of the natural dynamics of 
large open water environments. Fragmentation and subsequent 
death of most of the weed influx from River Kagera and of that 
tumbling down the Karuma and Murchison Falls; plus the likely 
destruction of some mobile water hyacinth while in transit on 
the open lake are probably part of the stabilising influence. 
It should be noted that viable portions of fragmented water 
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hyacinth can sprout and grow only in sheltered conditions, - and 
not in the open lake. 
Preliminary deductions from research underway at FIRI indicate 
that nutrient relations and dynamics are likely to be the other 
contributory factor to the apparent stabilisation in the rate of 
growth of water hyacinth biomass in the waterways of Uganda. 
This aspect of water hyacinth research initiated this year 
(1997), is among the top priorities in view of its long term 
control implications for, the noxious weed. 
The inference that the rate of increase in areal cover of water 
hyacinth in Uganda appeared to be stabilising in Lake Victoria 
when the weed covered only 0.5 km2 out of the 29,584 km2 of the 
Uganda portion of the lake is clear indication that the weed is 
unlikely to cover much of the open waters. However, this does 
not in any way diminish the grave impacts of water hyacinth on 
the resources and their utilisation inshore. 
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Introduction 
Water hyacinth, Eichhornia crassipes (Mart) Solms, the 
free floating rnacrophyte native to South America is firmly 
established throughout the River Nile Basin. The weed, said to 
have gained access to the northern limit of the basin in Egypt 
between 1872 and 1892 (Gopal and Sharmer 1981), appeared in the 
central zone in Sudan in the early 1950s. Water was 
first reported in Lake Kyoga in 1988 (Twongo, special report to 
Commissioner for Fisheries, Entebbe) and in Lake Victoria the 
following year, having entered the latter lake via River Kagera 
(Taylor 1993). The rapid spread and aspects of. impact of the 
noxious weed in Lake Kyoga, Lake Victoria and the River Nile 
have been reported (Twongo 1991; Thompson 1991; Taylor 1993; 
Twongo 1993; Willoughby et ale 1993; Twongo et al 1995; Twongo 
1996; Twongo and Balirwa 1996); and proliferation of water 
hyacinth in the upper Nile Basin already poses serious 
envirorunental and socio-economic problems. However, practical 
regional and responses to the weed menace have so 
far been slow. Consequently, comprehensive and coordinated 
effort to gauge the magnitude of the problem and its dynamic 
nature so as to design suitable and timely control strategies 
has yet to get underway, although the need for regional 
collaboration and co-ordination of effort to deal with the weed 
problem are often expressed. 
a necessary step towards national problem evaluation, 
this paper reports survey data and information intended to 
update knowledge on the magnitude and dynamics of water hyacinth 
distribution and cover in the aquatic systems of Uganda. The 
information also gives insight into the impact of environmental 
forces notably effects of succession involving native 
macrophytes and that of violent wave action on the alien weed as 
it adj usts to the ecology of large lakes in the upper Nile 
Basin. It is intended that provision of up-to-date (1997) 
information on the changing magnitude the water hyacinth 
burden will facilitate formulation or update of focused control 
strategies for appropriate effect. The paper is based on 
cumulative information and data gathered at various times in 
lakes Victoria, Kyoga, ,Albert and the River Nile in Uganda till 
early 1997. 
methodology 
Survey strategy for the study was modified from that in Twongo 
et ale (1995) where the entire shoreline was covered by canoe 
powered by outboard motor. Monitoring focused on shoreline areas 
with a potential for and proliferation of water 
hyacinth as identified by Twongo et ale (1995). Surveys covered 
inshore zones of Lake Victoria plus the islands, lakes Kyoga and 
Albert; and the River Nile. Estimates of the influx of water 
hyacinth into Lake Victoria from River Kagera was based on cover 
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of water hyacinth entering Lake Victoria per uni t time. The 
estimate by this author in January 1995 was made at the river 
mouth over a period of eight hours to take into account the 
influence of changes in local and diurnal winds on the rate of 
weed inflow down the river into the lake; biomass of. the 
incoming weed was also determined. Aquatics Unlimited (personal 
communication) obtained influx values from prolonged estimates 
(months) of the cover of water hyacinth trapped close to the 
mouth of the river by a temporary wooden boom. 
To estimate areal cover of stationary water hyacinth the 
lakeshore, the extent (length) of infestations was demarcated 
a map while the width was averaged from several approximations 
by different people. Large mobile fields of the weed were 
mapped in the evening when strong landward breezes had 
piled it along the shoreline; the area covered was then 
estimated from the map. Alternatively, the area of water 
hyacinth mats was calculated from estimated dimensions: the 
width across the mat to the shore was often averaged from four 
independent estimates made by eye; the length was obtained from 
a timed steady run by outboard motor whose speed was established 
under prevailing weather conditions. The area of water hyacinth 
along sparsely infested lakeshores was estimated by averaging 
visual estimates of several observers. The average width of the 
weed fringe along the Nile was estimated while sailing down 
portions of the river and the total length of the fringed 
shorelines was determined from map dimensions. 
Weed biomass (wet weight) per square metre was measured in 
triplicate using a half-metre quadrat. Determinations made 
at various locations to account for differences in water 
hyacinth growth habi t, vigour and compaction rate. Areal weed 
cover was adjusted to the mean biomass rate. Percentage linear 
cover of stationary water hyacinth fringing the shoreline· was 
derived from sketches of the weed on maps compared to 
estimates of shoreline development of the mainland and the 
islands as measured from a given map of known scale. 
3 Results 
The general distribution of water hyacinth cover on the 
waterways of Uganda is given in Fig 1. Two major distribution 
features namely a fringe stationary weed along the shoreline 
and mobile mats of highly variable size were identified. 
3.1 stationary fringe 
stationary water hyacinth along the shores of lakes Victoria, 
Kyoga, Albert and the River Nile developed from translocated 
mobile "seed" uni ts or propagules which settled 'and mul tiplied 
rapidly in shallow, sheltered environments often with muddy 
bottoms along the shoreline. However, some fringing water 
hyacinth resulted when large mobile mats were forced ashore in 
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Fig. 1. General distribution ofwater hyacinth in Uganda . 
(From Twongo and Balirwa 1995) 
shallow water and were anchored to the bottom by the heavy load 
of mud and debris often gathered by the water While the 
largest component of such mobile mats eventually got blown. 
offshore, instant stationary fringes were left behind. Hence 
the basic requirement for establishment of stationary water 
hyacinth mats was shelter and a suitable environment of shallow 
water hardl y deeper than four metres. A muddy bot tom appeared 
to be an advantage al though fringes of the weed were stranded 
along some hard (clayey or sandy) bottoms to form resident cover 
as long as sufficiebt shelter from offshore and along-the-shore 
winds was present. The approximate extent of fringing water 
hyacinth in lake Victoria and Kyoga is illustrated in Figs 2 and 
3 respectively. 
3.1.1 Lake Victoria 
The linear distribution of the fringing strip of water hyacinth 
along the shores of the lake was estimated to cover about 70% 
and 80% of shoreline length in 1994 and 1995, respectively. No 
significant increase in the length of the fringe was noted after 
1995 when an average shoreline fringe width of 10 to 15 m (much 
wider in some well sheltered bays) was maintained along the 
mainland shores. The width of the strip around the islands and 
at forested mainland shores stabilised at about 5 m. The 
estimated areal cover of stationary water hyacinth is given in 
Table 1. 
3.1.2 Lake Kyoga and Kwania 
The length of the stationary fringing water hyacinth in Lake 
Kyoga stabilised in 1994 when the fringe covered about 60% of 
the shoreline (floating islands included) and measured 5 to 10 m 
on the average. area of the shoreline fringe stabilised at 
an estimated 570 ha (Table 1). Most of the northern shores of 
Lake Kyoga (including that of the Soroti arm) and the southern 
shoreline east of the point of entry of the Nile into Lake Kyoga 
were basically free from vigorous growth of fringing water 
hyacinth. In Lake Kwania luxuriant mats of the stationary weed 
were confined to the southern portion; the rest of the fringe in 
the lake was generally less than 5 m wide and consisted of 
stunted plants. As below, large sections of fringing 
water hyacinth in Lake Kyoga particularly alohg the eastern 
shores, were displaced through successional growth involving 
native vegetation dominated by V. cuspidator. 
3.1.3 Nile and Lake Albert 
In 1995 stationary water hyacinth was estimated to fringe about 
80% of the banks of the Uganda portion of River Nile with an 
average weed cover five meters wide along either shore. 
Fringing mats were, however, much more extensive in some large 
river bends. The area of fringing water hyacinth along River 
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Fig. 3. Distribution of fringing water hyacinth along the shores ofLake Kyoga - Uganda. 
(From Twongo et alI99S.) 
Nile in Uganda was estimated to cover about 500 ha. Portions of 
the river with rocky shores and rapid water flow namely: one 
between the source of the Nile at Jinja and Namasagali, and the 
other between Karuma Falls' and Murchison Falls, were not 
fringed by the weed. 
Victoria Nile Total 
Resident strip 
(ha) 
encroached by 
Vossia 
Pure hyacinth 
stand (ha) 
1995 1997 Since 
1993 
1997 1994 
: 
1997 1997 
2,000 2,200 2,200 570 570 500 3,330 
? ? 50 ? 90 ? ? 
? ? 1,100 ? 57 ? ? 1,157 
Table 1. Estimated cover of stationary shorerine water 
hyacinth in Uganda, showing encroachment by hippograss 
hyacinth cover on Lake Albert was not very extensive 
probably because of the turbulent nature of the lake and the 
absence of extensive shallow, sheltered banks. The water weed 
was, therefore, apparently confined to the northern shores of 
the lake especially in the Nile delta zone; and along' the 
southern banks. Extensive mats of mobile weed were deemed 
unlikely to survive the strong winds which often sweep the lake. 
3.2 Succession with native vegetation. 
Invasion of the stationary fringe of water hyacinth by native 
vegetation especially the sedges, ferns and hippograss, V. 
cuspida tor became a common feature in an ecological succession 
first noted in Lake Kyoga in 1991 and soon after, in Lake 
Victoria and the River Nile. Growth of hippograss amongst water 
hyacinth initially facilitated rapid expansion of both 
macrophytes lakeward especially in water not deeper than two to 
three metres. In fringing mats, hippograss usually appeared 
first at the landward edge and grew rapidly lakeward. However, 
in large fairly permanent mats of water hyacinth the native 
macrophyte appeared throughout the mat and usually helped 
enhance some form of permanence. Eventually, hippograss 
overshadowed and gradually displaced the water weed. 
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In the shallow bays of Lake Kyoga the association between the 
two macrophytes grew to cover a width of up to 50 m , sometimes, 
more in the shallow well sheltered bays. By the end of 1996 over 
90% of the length, of the fringe of water hyacinth along the 
shores of the eastern arm of the lake had been reclaimed by 
virtually pure stands of hippograss and active succession was 
underway along the, other shores of the lake. In Lake Victoria, 
on the other hand, displacement of the stationary water weed 
generally started along the eastern shoreline in Tororo district 
and proceeded westwards through the districts of Iganga, Jinja 
and beyond. On the average, encroachment on linear length of 
fringing water hyacinth in the Uganda portion of Lake Victoria 
was between 40 to 60% by May 1997. An estimate of the cover of 
water hyacinth encroached by hippograss is given in Table 1. 
Successional displacement at the landward edge by a variety of 
shoreline vegetation was enhanced when the lake level receded by 
up to 15 m from previous 
drought between late 1996 an
high water mark, due 
d early 1997. 
to prolonged 
3.3 Mobile hyacinth mats 
Initially, mobile water hyacinth accumulated inshore, in 
protected enriched environments. Mobile mats were also 
transported to new areas by river currents on the Kagera and the 
Nile. In the large water bodies such as Lake Victoria, mobile 
water hyacinth mats oscillated to and from the, shoreline under 
the influence of local diurnal wind regimes. The mats were at 
times temporarily propelled for long distances offshore by 
violent storms only to be floated back to shelter inshore. 
During these oscillations mobile water hyacinth causes the most 
significant socio-economic problems attributed to the weed on 
the Lake Victoria. Elaboration of these problems will be made 
in a separate report. 
3.3.1 Lake Victoria - Uganda. 
The major sources of mobile water hyacinth in Lake Victoria were 
the continuous influx from River Kagera and the rapid weed 
proliferation in Murchison Bay near Kampala from which sporadic 
evacuation of water hyacinth occurred. Considerable growth of 
the trapped mobile weed was also noted to occur in Waiya Bay to 
the west of Entebbe Peninsular. The contribution of mobile 
,water hyacinth from the other bays like Hannington, Thruston and 
the huge Macdonald was rated minimal in of the observed low 
proliferation rates due, most probably, due to low availability 
of essential nutrients. However, these sheltered bays stored 
large quantities of the weed (Table 2) translocated mainly from 
Murchison Bay. Minor sources of mobile water hyacinth along the 
shoreline included mouths like that of the Katonga, and 
stream entry points often heavily fringed by shoreline wetlands. 
These basically defuse sources were important mainly during the 
early phase of weed distribution when they provided water 
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hyacinth propagules dislodged from fringing mats and dispersed 
to other parts of the lake. 
Contribution from Murchison Bay - Murchison Bay near Kampala 
(Fig. 2) was clearly the single most important nursery and 
source of water hyacinth in Lake Victoria Uganda; 
contributing possibly more than 80% of the weed. which occurred 
along the lakeshores east of Entebbe including that in Waiya 
Bay. Phenomenal weed proliferation was noted in the Murchison 
Bay most probably due to highly enriched environment. In 
the inner bay where most of the municipal and industrial 
effluent from the city empty, water hyacinth plants at the 
periphery of mats supported an average of three to four young 
suckers each, as compared to less than one sucker per plant on 
the average in other environments such as the shoreline 
fringe. 
1994 1997 
Murchison Bay 877 490 
Waiya Bay 3 80 
Thruston Bay 108 790 
Hannington Bay 96 304 
Macdona;I.d Bay 13 
Pringle Bay 15 5 
Total cover 1,673 
Table 2. Areal cover (ha) of mobile water 
hyacinth in the Uganda portion of Lake Victoria. 
Rapid rates were, in fact, facilitated almost throughout 
the entire mat in the bay because the spacious sheltered 
environment of the bay allowed water hyacinth mats to spread out 
and drift freely most of the day without the compaction 
characteristic of shoreline mats. 
The prolific multiplication of water hyacinth in Murchison Bay 
facili tated regular export of the weed by wind to other shore 
zones via the open lake. Several episodes of evacuation· 
of the weed from Murchison Bay were noted to occur in the second 
half of every year since 1994. During each "export episode", 
part of the water hyacinth biomass was evacuated from the bay by 
violent gusts of wind which rapidly propelled it southwards, 
usually via Entebbe Peninsular where a small proportion of the 
weed was stranded in Waiya Bay. The southward winds eventually 
forced the vast mats to Kalangala District "blanketing" the 
islands with the mobile menace. Some of the water hyacinth 
biomass was pushed as far south as the shores of Bukoba in 
northern Tanzania. 
.them northwards across the lake. Some of the mats were pushed 
back into Murchison Bay while the rest were forced past the Kome 
and Buvuma groups of islands to the north-eastern shores of Lake 
Victoria. Mobile water hyacinth eventually took shelter in 
Hannington, Thruston and Fielding bays near Jinj a (Fig 2) where 
it remained for most of the first half of the year. 
Translocation of . the weed into the Nile current followed 
evacuation from the above bays, usually by gusts of the same 
winds which evacuated water hyacinth from Murchison Bay. A 
combination of the onshore/offshore diurnal wind effects and the 
river current eventually guided the water weed down the River 
Nile. 
Influx from River Kagera - The banks of River Kagera in the 
deltaic zone with Lake Victoria are heavily fringed with papyrus 
swamp where almost continuous bands of water hyacinth one to 
five metres wide flourished. This cover of stationary water 
weed, which probably thins out up-river, together with the 
mobile mats the little lakes drained by the Kagera in 
Rwanda constituted the source of mobile water hyacinth which 
constantly flowed down the river into Lake Victoria throughout 
the study period. Various estimates of weed influx down the 
river, were made close to the mouth. The diurnal variation in 
the rate of influx of water hyacinth due to influence of wind 
speed and direction were observed by Twongo and Balirwa (1995) 
over a period eight hours while the marked seasonal variabili ty 
attributed to the spate condition the river is illustrated by 
data assembled by Aquatics Unlimited (Table 3) over a period of 
twelve months. The much higher influx during the rainy season 
was attributed to dislodged mats from a more extensive shoreline 
fringe which developed when the water level in the river was 
low. Mobile water hyacinth floating down River Kagerahad a 
lower mean biomass of about 350 kg/ha compared to the lake 
average of about 560 kg/ha, probably due to loss of mud and 
debris as the weed tumbled down the river. 
Fate of water hyacinth from River Kagera -                   regimes 
apparently prevailing in the region where River Kagera empties 
into Lake Victoria together with the residual river current were 
noted to influence the distribution in the lake of water 
hyacinth input from the river. The weed mats entering the lake 
were often aligned in a straight band about a kilometre wide 
along the south-east/north-west axis. This aligrunent was 
reported by the resident fisherfolk to persist for most of the 
year except on several occasions when sporadic local rain­
bearing winds forced the weed southwards to Tanzania. 
Field surveys undertaken over a full year cycle in 1996 to the 
districts of Mpigi, Masaka, Kalangala and to monitor the 
fate of water hyacinth influx from River Kagera observed the 
following. 
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YEAR MONTH 
1996 MAY 
1996 JUNE 
1996 JULY . 
1996 AUGUST 
1996 SEPTEMBER 
1996 OCTOBER 
1996 NOVEMBER 
1996 DECEMBER 
1997 JANUARy 
1997 FEBRUARY 
1997 MARCH 
1997 APRIL 
1997 MAY 
Mean Influx 
.
a) Insufficient concentrations of water hyacinth mats were 
found in the vicinity of any of the four districts to account 
for the constant inflow of the weed down River Kagera. Sango 
Bay fishlanding located at the deepest notch in the large Sango 
Bay had relatively little permanent water hyacinth cover which 
reportedly hardly reached three hectares at their most 
extensive. Surveys of the islands of Kalangala District and 
discussions with the fisheries staff in the district revealed 
that River Kagera was not a significant source of water hyacinth 
to Kalangala District. 
EST. INFLUX PER 
DAY/ (ha) 
1 
0.8 
0.7 
0.7 
0.8 
1.2 
1.5 
1 
0.5 
0.2 
0.3 
0.4 
1.0 
0.9 
EST. INFLUX 
PER MONTH/ (ha) 
30 
24 
21 
21 
24 
36 
45 
30 
15 
6 
9 
12 
30 
Table 3. Estimated Influx of water hyacinth at the mouth of 
River Kagera (data from Tom of Aquatics Unlimited) 
b) The water hyacinth problem that hit Kalangala District 
was temporary, lasting in earnest from August and December; and 
it was due to periodic massive influx of the water weed brought 
in from Murchison Bay near Kampala by strong gusts of northerly 
winds. The mobile weed blanketed most bays and sheltered shores 
almost throughout the district. However, in wind 
direction translocated the water weed away from the islands. 
Stationary in Kalangala District 
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.occurred in significant quantities to cause widespread concern 
only in a few sheltered, usually north-facing bays. 
c) Large expanses of widely scattered water hyacinth 
comprised by small clusters, single plants and broken pieces of 
the water weed were repeatedly encountered throughout the waters 
between Kalangala and the mainland, all the way from off Katebo 
Bay where River Katonga empties into Lake Victoria, down to 
Kasensero at the mouth of the Kagera (Fig. 1). The clusters of 
plant material were either broken up and still viable, dying 
with very few fresh roots or already dead and decomposing. 
d) Extensive cover of water hyacinth debris was observed at 
the major fish landings of Larobu, Kaziru, Ddimu, Malembo and 
Kasensero in Masaka and Rakai districts; and along most of the 
shoreline of the districts of Masaka and Rakai. Local fishermen 
reported that the debris was regularly washed ashore throughout 
most of the year. These observations strongly indicated that 
most of the fresh water hyacinth biomass input into Lake 
Victoria from River Kagera was· fragmented by the violent waves 
which are a common feature of the off-shore waters in the 
vicinity of the mouth of the river. Most the weed biomass 
eventually died and sunk. Hence dead water hyacinth 
biomass probably litters a large expanse of the lake bottom in 
this zone. However, the survey also revealed that during the 
calmer months of December and January some of the water hyacinth 
was not completely destroyed such that small mats and individual 
plants, partially destroyed but viable, were transferred through 
the Kagegi Gulf f to relative shelter in the northern bays of 
Bugala Island. The fate of this extensive litter of water 
hyacinth wi th a mean cover of about 10% was not established. 
It too, probably eventually died and sunk to the bottom of the 
lake. 
3.3.2 Lake Kyoga and Kwania 
The cover of mobile water hyacinth on lakes Kyogaand Kwania is 
limited to small mats often dispersed over a large area. 
Although the biomass of the mobile weed on Lake Kyoga increased 
somewhat since 1995 due to steady input from the Victoria Nile 
the steady evacuation down the Kyoga Nile reduced the 
accumulation of the weed on the lake. By the end of 1996 mobile 
water hyacinth on Lake Kyoga was heavily infested with the two 
biological control weevils, Neochetina eichhorniae and 
Neochetina bruchi introduced into the lake in 1993. The mobile 
weed also looked considerably stunted and roul-nourished. Its 
poor state was partly or wholly attributed to the effects of 
infestation by the biological control weevils. 
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3.3.3 Nile 
Massive translocation of mobile water hyacinth from Victoria 
down the Nile was hindered by the Owen Falls Dam. However, 
individual plants and possibly some small mats of the weed were 
forced across the dam by the strong current and floated down the 
Nile. Fringing water hyacinth established in suitable si tes of 
the river, notably those bordered by papyrus swamp, and 
eventually contributed mobile mats which floated into Lake 
Kyoga, to constitute a steady supply by 1994. The contribution 
of mobile hyacinth from Lake Kyoga and Lake Kwania into the 
Kyoga Nile, rated significant by 1993 was greatly reduced by 
1996 probably due to the combined effect of encroachment on the 
resident weed fringe by hippograss and the impact of biological 
control with Neochetina weevils. 
The luxuriant fringes of water hyacinth along banks of the Kyoga 
Nile shaded water hyacinth plants into the river current. Huge 
expanses of water hyacinth which covered some open water areas 
especially at the river bends, served as temporary stores of the 
weed on its way down the Nile. The Murchison Falls and the 
Karuma falls crushed the mobile water we·ed to fragments 
drastically reducing its volume to produce numerous pieces that 
carpeted the surface of the Nile between Murchison falls and 
Lake Albert, and beyond. The viable propagules among the crushed 
water hyacinth sprouted profusely in sheltered environments of 
the Nile-Albert delta and the northern tip of Lake Albert to 
aggravate weed infestation in the area. However, sprouting was 
reduced when sheltered envirronrnents were used up. 
The rate of flow of the Albert Nile is less rapid than that of 
the Victoria and Kyoga Nile and hence this part of the river is 
generally broarder. This part of the Nile was found fringed by 
wider mats of stationary water hyacinth which sometimes shed 
relatively large mats of mobile weed. Secondly, there was an 
increase in the frequency of papyrus islands as one approached 
Rhino Camp in Arua District and this increased the area of the 
shoreline fringe of water hyacinth which in turn contributed to 
the floating mats. 
4 Conclusions 
1 The distribution of stationary shoreline fringes of water 
hyacin'th in Uganda waters appeared to have virtually stabilized 
by 1995 with no new areas being recruited although the dynamic 
process of weed deposition and removal along some shores was 
still evident. 
2 A natural succession involving native water vegetation 
dominated by hippograss was rapidly replacing fringing water 
hyacinth. The succession could be viewed as a significantly 
successful short term process in the natural (biological) 
control of the foreign water weed. However, since hippograss is 
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not ecologically suited to occupy the zone of the lake where it 
was replacing water hyacinth, the native water plant will 
eventually disappear, most probably following a significant rise 
in lake level. If not sufficiently under control yet, water 
hyacinth will likely move in to start the cycle again. 
3 Mobile water hyacinth should be the primary target for 
control strategy formulation because it was the more important 
source of costly socio - economic constraints particularly on 
Lake Victoria. 
4 The rate of expansion of mobile water hyacinth appeared 
to be stabilizing too, under the control of the natural dynamics 
of large open water environments. Fragmentation and subsequent 
death of most of the weed influx from River Kagera and of that 
tumbling down the Karuma and Murchison Falls; plus the likely 
destruction of some mobile water hyacinth while in transit on 
the open lake are probably part of the stabilising influence. 
It should be noted that viable portions of fragmented water 
hyacinth can sprout and grow only in sheltered conditions, and 
not in the open lake. 
5 Preliminary deductions from research underway at FIRI 
indicate that nutrient relations and dynamics are likely to be 
the other contributory factor to the apparent stabilisation in 
the rate of growth of water hyacinth biomass in the waterways of 
Uganda. This aspect of water hyacinth research initiated this 
year (1997), is among the top priorities in view of its long 
term control implications for the noxious weed. 
6 The inference that the rate of increase in areal cover of 
water hyacinth in Uganda appeared to be stabilising when the 
weed in Lake Victoria, for instance, covered only 0.5 km2 out of 
the 29,584 of the Uganda portion of the lake, was clear 
indication that the weed was unlikely to spread to cover much of 
the open waters. However, this does not in any way diminish the 
grave impacts of water hyacinth on the resources and their 
utilisation inshore. 
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